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Launch of H-IB Launch Vehicle No.2 with KOUNOTORI2 


Japan has been developing its own launch vehicles, based upon 
various researches and experiments. Among launch vehicles, the 
H-IIA launch vehicle has been supporting satellite launch missions 
as a major large-scale launch vehicle with high reliability. 

It is the H-IIB launch vehicle that is an upgraded version of the 
current H-IA launch capability and will be expected to open the 
door to a new possibility for future missions, including cargo 
transport to the International Space Station (ISS) and to the Moon. 

The H-IIB launch vehicle has two major purposes. One Is to launch 
the H-I Transfer Vehicle "KOUNOTORI" (HTV) to the ISS. HTV will 
carry not only necessary daily commodities for the crew astronauts, 
but also experimental devices, samples, spare parts and other 
necessary research items for the ISS. 

The other is to respond to broader launch needs by making com- 
bined use of both H-HA and H-IB launch vehicles. In addition, 
H-IIB's larger launch capability will make it possible to perform a 
simultaneous launch of more than one satellite, and will reduce the 
cost. This will contribute to ensuring vitalization of the Japanese 
Space industry. 
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[Key Capacity Improvement: Clustering] 

The H-IB launch vehicle is a two-stage rocket using liquid 
oxygen and liquid hydrogen as propellant and has four 
strap-on solid rocket boosters (SRB-A) powered by 
polibutadiene. 

The H-IIB has two liquid rocket engines (LE-7A) in the 
first-stage, instead of one for the H-IJA. It has four SRB-As 
attached to the body, while the standard version of H-IA 
had two SRB-As. In addition, the H-IIB’s first-stage body 
has expanded to 5.2m in diameter from 4m of H-IIA’s one. 
It has also extended the total length of the first stage by 
1m from that of H-ITA. As a result of such enhancement, 
the H-IIB can load 1.7 times more propellant than the 
former. 

Clustering several engines, whose performance is already 
fixed, has the advantage in shortening the period and 
reducing the cost for its development. 

While we have completed the development phase of 
the H-IIB, which was a relatively short period of some 
four years since the review meeting to move to the 
development at JAXA, we also successfully conducted 
an H-IIB launch with a technological demonstration 
vehicle of the KOUNOTORI, a cargo transfer vehicle to 
the International Space Station, on Sept. 11, 2009, to 
display Japanese technology. 

[Second stage controlled re-entry] 

For the KOUNOTORI launch by H-IB, we introduced a 
controlled re-entry of the H-IIB second stage since the 
second flight in order to safely deorbit the second stage 
after completing Its mission. 

[H-IIB Launch Service Privatization] 

Following the launch service privatization for the H-IA, 
Mitsubishi Heavy Industries, Ltd. has been in charge of 
the H-IB launch servicefrom its fourth launch while 
JAXA takes responsibility of overall launchsatety 
operations to ensure flight safety as well as safety on 
theground and sea. 
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Sounding Rockets 








JAXA’s sounding rocket is a small flying-vehicle using solid 
propellant tor performing a variety of observations and experi- 
ments during its flight at altitudes of 100 km to 1,000 km in 
Space before impact. These rockets are used for a wide range 
of scientific observations, including those in the upper atmos- 
phere and near the earth, as well as astronomy; the develop- 
ment of new flying-vehicle systems; and the fields of material 
science using microgravity and various engineering experi- 
ments. It is possible to implement these experiments in the 
short term since it is proposed, and the results of experiment 
can be quickly obtained. JAXA is currently using three types of 
sounding rockets: the S-310, S-520 and SS-520. 
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eriments with Sounding Rockets Make Us Feel More at Home with Space Science 
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Research and observation of the upper atmosphere and circumterrestrial science 

While balloons cannot travel higher than about 50 km, many satellites can fly at 
altitudes of over 250 km. Thus, only sounding rockets are capable of directly observing a . . 
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region between these two altitudes. Sounding rocket is the most efficient tool for under- (Fe. #2Ht IGE. SATAY) 
Standing and elucidating phenomena relevant to the rarefied atmosphere and plasma i “hes momenvoniodet anche “iene. cud lana lominee: 
the areas of space known as the mesosphere, the thermosphere and the ionosphere in cent clouds injected from rocket (left courtesy : HOKKAIDO 
this high-altitude area. UNIVERSITY and KOCHI UNIVERSITY OF TECHNOLOGY) 


Foe LER Ht COFFS LIF 


Ho CORER CIS AR PEAOMEDAS <<. YV-D— LA IVOIRE mie thi CA SNOA Old. BU EED SRO IAA CK} 
KEL GIS IO RR SERTACICIFRRADOORS. HHO Y RCA. RR AFOSR 1OOkmihit GAB Rab) (CHES OAR ee 
AAO) BAD DER2OmmaMALC. BPROALTHEPRER OCCCELOATRRCS. CNECICJIAXADMAIOT y KE 
BS CICHME PEL COM LL PARE PDP. RNB RORAOM JILDII-BCeREeMA CHHSLITSN, F-ODMBRARO 





VAC. BBOLFRERZIIO CUT. Boal CAEL. 
Advanced engineering experiments Launched overseas 
Since the atmosphere and gravity are very influential in experiments on Aurora seen in high-latitude 


the earth, there are limitations to the deploy experiment of large structures regions is a luminous phenom- 
such as the Solar-sail membrane. enon caused by particles precipi- 
Sounding rockets are used for tating from higher altitudes 
various engineering experiments, that excite atmospheric particles 
using microgravity and high vacuum at an altitude of approx. 100 km 
environments during ballistic flight, (the lower part of the thermo- 
including functions and performance sphere). The JAXA’ s sounding 4-O7cO7y bP SmMUAeNcKABO 
verifications of new observation rockets have been launched at ‘MA re ee) Fert 
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instruments and technical compo- high-latitude regions such as 
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loaded on future satellites and The deployment of Solar-sail caught by aurora-related phenomena. rocket (courtesy : National Institute of 
space explorers. the on-board camera. Polar Research) 
(AA Japanese) (383% English) 
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Epsilon Launch Vehicle 








~ 


The Epsilon Launch Vehicle is a solid-propellant rocket for a new 
era developed with the objective of achieving a balance between 
both high performance and low-cost. The Epsilon is based on the 
M-V Launch Vehicle, a multistage solid-propellant rocket that 
boasted the world's best performance and was retired in 2006, and 
its development aims to improve on its forerunner’'s performance 
even further, making operations such as assembly and inspections 
more efficient while building a system with lower operating costs 
that will enable more frequent launches. On September 14, 2013, 
the HISAKI satellite (Spectroscopic Planet Observatory for 
Recognition of Interaction of Atmosphere or SPRINT-A) was inserted 
into orbit properly after a successful launch of the Epsilon from the 
Uchinoura Space Center. Future development of the Epsilon Launch 
Vehicle is underway in such areas as simplifying the system 
configuration and improving the solid motors with the aim of 
expanding its base of support for the aerospace industry. 
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First Step to Future Launch Vehicles 
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Launch site work reduced to only seven days 
It took 42 days for launch site works for the 
NOK M-V Launch Vehicle. However through the use of ee 
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Payload greater efficiency for such operations as assembly RAEN ZS BR Unknown 
and inspections, the time required from having 

| \ EUSA HEESA the first-stage rocket of the Epsilon Launch Vehicle up on the launch pad to completing the 
Compact Liquid post-process on the day after the launch would be reduced to only seven days. 
Propulsion System 
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The pre-launch inspections for the M-V Launch Vehicle 
required the use of many kinds of equipment which took 
considerable effort and manpower. For the Epsilon Launch 


PUOnIC Vehicle, inspection tasks are performed by an inspection device mi | 
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Second Stage eliminated the need to connect various inspection equipment to for monitoring the state of the vehicle 
Solid Motor(M-34c) the rocket and significantly shortened the inspection work time. during launch site preparations 
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Mobile control by means of a few personal computers 
By achieving autonomous inspections, launch control 

operations have also been streamlined. Launch control yoy quo peruse 

operations are able to be performed by a small number of — gociion Launch Vehicle Remote Launch 

personnel using just a few personal computers. Control Center 
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4 Frequent launches into space at lower cost 

® The Epsilon Launch Vehicle uses a system built to make more frequent launches possible by improving 


the efficiency of such operations as assembly and inspections and reducing the costs required for 
launches. Aiming at an era in which rocket launches are as common as everyday events and space feels 
more familiar to people, new challenges for the Epsilon Launch Vehicle are about to begin. 
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Standard Configuration Optional Configuration 
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Specifications | $B8/Mass(ton) | 
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t+) 5_El7REA Launch capabillity [kg] 


H2A20e2 HeA204 H2B 
45(04m7 27 UY Fairing) Soll (ENV Fw 7) 


Standard GTO 

Apogee altitude: 36,226 km 

Perigee altitude: 250 km 4,000 5,950 
Inclination: 28.5 degrees 

AVY to GS@: |.S30im/s 

OYZIAI—AhBEKDYAD Pee * Long-Coast GTO 

lth Se 36,226 km Apogee altitude: 36,226 km 

itt AmE2,700 km Perigee altitude: 2,700 km 2,970 4,820 
SE iA COR Inclination: 20 degrees 

af (bikes AV=1,500m/s AV to GSO: 1,500 m/s 


A ele RAs SSO 
Altitude: 800 km 3,300 
16,500 
10,000 HT Vie 
Orbit for HTV 


Inclination: 98.6 degrees 
xf O-RKV SIV SS 100kscike Setting a mass of payload adaptor at about 100kg 
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Sz 300km Altitude: 300 km 
Eb ASO4E Inclination: 30.4 degrees 


* SEBibttt Upgraded H-IIA 
201510831 8iR as of 31 October, 2015 
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First Stage SRB-A 
Ne [m] 
&= [ton] 114 151 CO 
Mass (2 units) 
}iES SS = [ton] 101 130 17 
Propellant Mass (2 units) 

137 
Thrust (2 units) 
30 


#£77 [kN] 5.040 | RATE 


Max Thrust 
MUPIVIUR TUBERS TAUB TKFR 
TURD y KEMAHEES 
Polybutadiene Lox/LHe2 
Composite Solid 
Propellant 


Specific Impulse 


eA All EFT SII DYINID DYINIL 
ALYY HAVYIYb 
Attitude Control Gimballed Engine Gimballed Nozzle Gimballed Engine 
Method System System System 
Auxiliary Engine Gas jet System 
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Ba Osea eS 
Guidance Navigation, 
and Control Systems, 
Radar transponder, 
Telemetry 
Transmitter, 
Command Destruct 
Receiver 


Major Specificantions of the H-IIA Launch Vehicle 
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Payload Fairing (4S) 


#F [ml] 
Length 


VAGifal [s] 


Burning Time 
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Propellant Lox/LHe 
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Avionic Control Systems, 
Telemetry 
Transmitter 
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H-IIA Launch Vehicle 





H-Il A Launch Vehicle No.17 launched from the Tanegashima Space Center on May 21, 2010. 


Space launch vehicles are designed to deliver supplies, satellites 
and even crewmembers into space. Accordingly, space launch 
vehicles are an essential and critical element of space missions. 

In order to acquire technologies for large satellite launchers, JAXA 
finally decided to import the rocket technology from the US. Owing 
to the technology transfer, JAXA began to operate the first and 
second N series vehicles in 1975 and 1981, respectively. Following 
these N series, the H-I launch vehicle was developed and its madian 
flight was conducted in 1986. Based on accumulated rocket 
technology, the original purely Japanese-made H-Il launch vehicle 
was successfully developed and launched in 1994. 

The H-IIA launch vehicle was developed based on H-Il technology, 
with the objectives of reducing launch costs, meeting various launch 
capability requirements, and ensuring reliability. The launch costs of 
a model with the same launch capability as H-Il has now been cut to 
about half H-Il levels. Since the H-IIA launch vehicle’s successful 
maiden test flight in August 2001, there have been other successful 
launches. 

Since the launch of H-IIA No.13, Mitsubishi Heavy Industries, Ltd. 
has managed the launch project, with JAXA supervising the projects 
to help ensure safety on the ground and sea, and during flight. 
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The H-IIA launch vehicle No. 1 rocket was 
successfully launched in 2001. The rocket is a 
two-stage launch vehicle powered mainly by 
the first and second stages. The engines serve 
as high performance propulsion system utilizing 
liquid hydrogen and liquid oxygen propellants. 
Standing 53 meters tall, the standard H-IIA, 
dubbed H2A202, has a 4-meters diameter 
payload fairing and two strap-on solid rocket 
boosters (SRB-As). The boosters are used to 
provide extra thrust as the rocket accelerates 
through the atmosphere. 

The standard H-IIA model can put a satellite 
weighing about 4 tons into geostationary 
transfer orbit (GTO), and has launch capability 
enhanced to about 6 tons thanks to 4 solid 
rocket boosters. 

Furthermore, the H-IIB launch vehicle, with 
two engines, is an enhanced H-IIA, with an 
increased diameter relative to first model - now 
5.2 meters - in order to obtain a bigger capacity 
propellant tank. It successfully launched the H-II 
Transfer Vehicle (HTV) Demonstration Flight 
(HTV-1) in September 2009. 


Configuration of H-IIA Launch Vehicle (H2A202) 


<Second Stage> 

The H-IIA second stage was modified in several 
ways from its H-Il precursor, LE-5A engine. 

It is powered by a simplified LE-5B LOX/LH2 
engine, which provides some 137 KN (14 tons) 
of thrust. LE-5B gimbals are used to control the 
nozzle around pitch and yaw axes while the 
second stage reaction control system (RCS) uses 
hydrazine jets used for attitude control. Since 
LE-5B Is a restartable engine, multiple satellites 
can be put into different orbits. 


<First Stage> 

The standard H-IIA first stage consists of a 
core liquid-fuel engine and a pair of SRB-As. The 
core liquid-ftuel engine LE-7A is modified from 
LE-7 engine used for the H-ll first stage. It burns 
LOX-LH2 propellant and provides some 1,100 
KN (112 tons) of thrust in vacuum, - nearly same 
thrust as LE-7A, but with a vastly simplified 
manufacturing process than the problem 
plagued LE-7. The H-IIA launch vehicle has two 
Strap-on SRB-A solid boosters that burn HTPB 
solid propellant. JAXA is making efforts to 
improve both reliability and launch capability by 
working on new developments, and learning 
trom the H-IIA No.6 launch failure. 


<Inertial Guidance System> 

The H-IIA launch vehicle uses the same strap- 
down inertial guidance system as the H-lIl 
launch vehicle, consisting of inertial sensor units 
(ring laser gyro), and guidance control computer. 
The inertial guidance system computes flight 
direction and velocity of the rocket and corrects 
deviations, if any, automatically, thereby control- 
ling the entire vehicle to the designated orbit 
during flight. 
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Typical Flight Sequence of Launch Vehicle (H2A202) 
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ee area ee sesmliis 
#R&[m] Length[m] 53 53 57 
&=[ton]* Mass[ton]* 289 443 530 
SO end Stage 1 1 ] 
#S1E 1st Stage 1 1 1 
SRB-A 2 4. 4 
SSB — — — 

















H-TADHMABA HEA abc (a: 1 ext/efRst. b:LRBOR, c:SRB-ADF) 


Figures following HA indicate the number of the first plus second stages, number of LRB, number of SRB-A. 
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M-VO7"k 
M-V Launch Vehicle 





The fifth generation of Mu series, M-V is a three-stage 
solid propellant launch vehicle. In order to meet the 
requirements for future science and planetary missions, the 
rocket configuration is so flexible that the fourth stage can 
be added. The M-V launch vehicle is the only rocket in the 
world as all-stage solid rocket to launch spacecraft into 
interplanetary orbit. 

The rocket measures 30.8 meters in length and 2.5 meters 
in diameter, and weighs some 140 tons, carrying a 1.8-ton 
satellite to low earth orbit (LEO). Each of Mu series rockets 
was modified, and after the third flight of M-V launch vehicle 
(M-V-4) failed in 2000 due to nozzle problems, the former 
ISAS took a drastic countermeasure by replacing nozzle 
materials of all stages. 

The M-V launch vehicle successfully launched three 
spacecraft; HALCA, radio-astronomy satellite to obtain high 
resolution images by linking with a group of radio telescopes 
on the ground, in February 1997; NOZOMI, Japan's first Mars 
surveyor, in July 1998; HAYABUSA, asteroid sample return 
Spacecraft, in May 2003; and HINODE, solar physics satellite 
in September 2006 
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J-XI LP VY I OPAEEES 2/ SEGRE ie : M-14 stands for 1st stage motor of the forth version 
(oy oy-Tallaremaatsrear-lalcian 2nd motor | < ie 
test on nosefairing BOF t— J (M-25) 
2nd stage MNTVC 
The following new technologies are pleesMINIEST 
introduced into the M-V launch vehicle. Pitan a Vin es 19704. LOT» KICKED TR ARVOATL 
(1) HT-230M high-strength steel for the NCR ekee ——+—_§ ge (SHIH!) OF SLT CRBLTAR, 
first motor cases coats ee Sa SACHA ANIEMOTZ vy LOY U— 
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, : : st Stage 
(tire in the hole) separation system, rite s 
Aft tube 
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Charge (FLSC) separation structure 4 scene 


28 1 ESMNTVC 
(3) CFRP motor cases for the second, 53 | F 


third and kick stages to realize lighter Fog). e=t eel In 1970, the former ISAS succeeded 

weight M-25-1TVCE-9 in launching the first Japanese satellite 
(4) Extensible nozzles for the third and ines OHSUMI. Mu series, developed for 
launching scientific satellites, have 
been moditied over 25 years, and 
today’s M-V launch vehicle was 
successtully developed. 


kick stages 

(5) Nose fairing opening mechanism 

(6) Fiber Optical Gyro (FOG) to sense 
vehicle attitude 
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<a—— 4.4m ———> ~¢ 9.8m be 
fk Length 9.8m 
RAE Diameter 44m 
BIS Hatch 1.3m 
sJ5ETRS= TotalMass #165kyY 16.5tons(at launch) 
faevaiooos= Payloads "] GhY (aA + ine) Stons(total) 
PDAS Ree (FRAT —Yayeue) | SE 350km~460km SBR 51.68 
Rendezvous Target Orbit | Altitude 8350km-460km Inclination 51.6deg 
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A FHRAT—Y 3 intel CODCOI(HTV) 
™ HTV : H-II Transfer Vehicle” KOUNOTORI” 


ERFHAT Jay ORM LICR Lic. BHAT SFRAT—Y 3 VRE [CSOEL)D]) 15% (HTV1) 
Photovof He llmransfer Vehicle ” KOUNOTORI 1” (HTV1) approaching taken through the window of ISS 





RE AT — Ya Y/(ISS' International Space Station) Various cargos must be transported to the Internation- 
al Space Station at regular intervals during its operational 
period. The cargos include daily commodities (water, 
food, clothing, etc.), research materials (experimental 
units, samples, etc.) and equipment required tor regular 
replacement, such as batteries. Each partner country 
shares contribution for the ISS resupply mission. 

As Japan’s responsibility, the H-lIl Transter Vehicle 
“KOUNOTORI"(HTV) is currently under development 
and operation. One HTV flight will be conducted every 
year in order to Terry various cargos to the ISS in support 
of the ISS operation. 
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Japan's H-ll Transfer Vehicle (HTV), nicknamed “KOUNOTORI”, is 
an unmanned inter-orbital transfer vehicle that measures 9.8 meters 
in length and 4.4 meters in maximum diameter. Its initial mass at 
launch is 16.5 tons and it can carry a total payload of 6 tons accom- 
modated in its logistic carriers. “KOUNOTORI” has two types of 
logistics carriers: the Pressurized Logistics Carrier where crewmem- 
bers can work inside when “KOUNOTORI” is berthed to the ISS, and 
the Unpressurized Logistics Carrier used to transport experimental 
devices to be mounted on the Exposed Facility of the Kibo Japanese 
Experiment Module. 

In addition to Japan’s “KOUNOTORI”, the Russian Progress and 
ESA’s ATV also serve as ISS cargo transfer vehicles. However, one of 
the unique advantages of “KOUNOTORI” Is that the vehicle can deliver 
two types of cargo: materials used onboard and outboard the ISS. 

The multiple electronic devices carried by the Avionics Module and 
the engines of the Propulsion Module in the aft part of “KOUNO- 
TORI” enable the vehicle to change its orbit so that it can rendez- 
vous with the ISS. 

“KOUNOTORI” is a culmination of technologies created in the 
course of Japan’s development of satellites, rockets and “Kibo” to 
serve as a platform for manned systems technology in the future. 

“KOUNOTORI” is launched by the H-IIB launch vehicle which has 
enhanced launch capacity achieved by the enlargement of its Tirst 
Stage diameter to 5.2 meters, compared with the H-IIA vehicle’s 4 
meters, and the use of two clustered LE-7A engines. 
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HTV 1 Logistic Carrier left: Pressurized Section, right: Un- pressurized Section 
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Domestically manufactured comin uncaioa devices installed in the conics Module 





MAME Bate NicPERBOANE 
Pressurized section loaded with onboard cargo Cargo Transfer Bags one food and other essential Supplies 


After separating from the H-IIB launch vehicle, “KOUNO- | 22224 —9 vale KS 
TORI” automatically performs a rendezvous approach to the _ | Treiectory during rendezvous 
ISS while receiving support from the ground station to 
adjust its altitude and distance. At the final stage of 
approach, “KOUNOTORI” slowly ascends from 500 meters 
below the ISS and holds at a point approximately 10 meters 
below the Kibo. Then the crew uses the ISS robotic arm to 
capture “KOUNOTORI” and berth it to the docking port. 
This capture system was an original technology expressly 
developed for “KOUNOTORI”, and it has since been utilized 
by a U.S. company for a similar system to enable the 
approach of other spacecraft. 

“KOUNOTORI” rendezvous operations use an algorithm 
that was verified in the Engineering Test Satellite No. 7 
mission using the Orihime and Hikoboshi satellites. =a 


The pressurized section maintained at one atmosphere (atm) is used to 
transport materials for use onboard the ISS such as experimental racks, tood 
and clothing. After the astronauts finish unloading the cargo and supplies, the 
pressurized section is loaded with used and waste materials. “KOUNOTORI” is 
the only spacecraft that can carry large experimental racks through the 
1.3-meter square hatch of Its pressurized section. A side opening in the 
unpressurized section allows the exposed pallet carrying unpressurized cargo, 
typically experimental devices, to be transported. “KOUNOTORI” is the only 
spacecraft that can flexibly transport such large unpressurized cargo. 
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ISSOORY Kv7—LlIChOFe TF ¥ ISSN 
Robotic arm of ISS captures the HTV. Berthed to the ISS. 


To ensure that “KOUNOTORI” will 
continue to deliver supplies to the ISS 
with higher reliability and efficiency, 
certain units are being domestically 
manufactured with the positive effects 
of sustainable systems for continuous 
production and stabilized costs. In “KOUNOTORI2” (HTV2), a Japan-made 
communication device was employed for communicating with the ISS and LED 
lighting devices inside the pressurized SeORe 
section have also been replaced with Domestically ee LED lighting devices 
domestically manufactured ones. Some 
onboard devices on “KOUNOTORI2” 
and “KOUNOTORI3” such as communi- 
cation subsystem, reaction thrusters, etc. 
were changed to domestic products. 
Replacement to Japanese made devices 
will continue for “KOUNOTORI” series. 
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H-I1A Upgrade 





The H-IIA launch vehicle is the workhorse that has provided 
Japan with reliable, independent and guaranteed access to 
Space since 2001. 

As the first step toward the National Flagship Launch System in 
the next generation, the H-IIA upgrade project aims at 
improving the vehicle’s geostationary transter orbit (GTO) 
mission capabilities and payload environment conditions. This 
will enable Japan to promote R&D and utilization of space, as 
well as to enhance the international competitiveness of the 
H-IIA launch vehicle. 
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S47. /Specifications 
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We will achieve more efficient launch vehicle operations by 
improving H-IIA launch capability and its global competitiveness, and 
simplifying the ground facility. 


1 Long-coasting capability 

The coasting duration of the H-IIA upper stage will be enhanced from 
one hour to five hours by improving cross-cutting cryogenic 
propulsion technologies. This will enable to inject a spacecraft closer 
to geostationary orbit (GSO) than our current standard transfer orbit to 
extend the fuel life of satellites, while also extending limited launch 
windows for planetary exploration missions. 


2 Improved payload environment 

The payload shock environment will be reduced trom 4,100G to below 
1,000G by a non-explosive clamp-band separation system. This allows 
sensitive equipments to be located closer to separation plane and 
problems with current pyrotechnic release devices will be mitigated. 


3 Navigation sensor to minimize ground infrastructure 

An onboard navigation sensor for range safety will be demonstrated 
that provides navigation data for range safety without tracking 
radar stations. This concept is intended to minimize the ground 
intrastructure and reduce cost of operation and maintenance. 
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Improved payload environment 
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Low-shock clamp-band separation system, less than 1,000 G 
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Navigation sensor to minimize ground infrastructure 
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Onboard Tracking System for Range Safety eliminates tracking radar stations 





<af Lb StI5 LIF HREOM E> 
Long-coasting capability 


RUATK RAR FES ELMS ORAKRI YT EIT 4S 


White painted LH2 tank reduces propellant vaporization during long coasting 
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Propellant settling system using vented GH2 
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Improved LOX chill-down operation of the upper stage 


PEER So (ld OORT Y AD hULY TRE 
Throttling of the upper stage engine, LE-5B-2 








H-DAD7 yk RT) /H-IA (current version) | H-TAD 7 yK(SE(EtHtt) /H-IIA upgrade 
H2A202 H2A202 H2A204 
475 _ElFRE7I (ton) OYII—Zbh-IEKOY AT 7 ee 
Launch capability, ton GRAADOE ih meEe, 700km:aslF{bisiz= 1,500m/s) 2.97 ton 4.82 ton 
Long-coast GTO (Inclination: 20 deg, Perigee altitude: 2,700km; AV to GSO : 1,500 m/s) 
R#-AILKO VAP ae 
(UBER 28.58 itt aSEeedsOkm;: ase EaR=S 1,830m/s) 4.0 ton 6.0 ton — _ 
Standard GTO (Inclination: 28.5 deg, Perigee altitude: 250km; AV to GSO: 1 830 m/s) 
28 Siaik (RALAIL) 
Payload Shock Environment (Maximum level) 4,100 G 1,000 G 
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*x\TO-KY IDI SSS 1OOkgsé{RE Setting a mass of payload adaptor at about 100kg 


JAXADITU-4 (AAG) 
http://www.jaxa.jp/ 


JAXA Website (English) 
http://global.jaxa.jp/ 
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